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ABSTRACT 

This study examines the relationship between high 
computer access and "student empowerment" at the Nashville, 
Tennessee, site of the Apple Classroom of Tomorrow (ACOT) project. 
The study rests on the premise that school learning is a function of 
the work carried out by students in school, and that schoolwork is 
experienced by students as a series of specific tasks. This sequence 
of tasks constitutes a specific treatment which over a period of time 
produces thoughts, feelings, and actions which have an influence on 
work habits, attitudes, and achievement scores. In this study, 
student empowerment refers to an internal student state where the 
student sees himself/herself as responsible for, or in control of, 
the source of his/her own learning. Subjects were two fourth grade 
classrooms, one which participates in the ACOT project, and one which 
does not. Data collection included field notes, videotapes, 
interviews with teachers, and reviews of task materials and products. 
Results showed that high access to computers was associated with 
increased student empowerment in classroom learning settings. 
However, additional work needs to be undertaken to document the 
effects of various "profiles of student empowerment" (i.e., 
distribution of schoolwork task characteristics) on student learning. 
The text is supplemented by two figures and six tables, and two 
appendixes provide a copy of the task description form and a list of 
coding keys for several forms. (19 references) (EW) 
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THE INFLiJENCE OF HIGH OOMFUTER ACCESS ON 
SCHOOLWCRK AND STODENT EMPOWERMENT: 
An Exploratory Stucty of the Nashville AsXT Site 

by 

Charles W. Fisher 



Introduction 



StucSy Overview 

The primary goal of this res^rch is to characterize and document 
relatiOTships between HCA and student empowerraent at the Nashville site of 
the ;^le Classrocro of Ttanorrow (AOOT) Project, 'ihe AOOT Project has 
created an innovative c^^iamic learning environment by introducing hi^ 
campiter access (HCA) to students and teachers in classrooras (and hemes). 
In a series of jxahlic school classrocros, differing in grade level, 
COTTunity background, and geographic iocaticxi, the AOOT Project has 
provided two cciipxters per student (one for school use and one for hone 
use) to partially siinulate the presence and use of sophisticate coanputers 
in tcffnorrcw's sdhools. (Ihe sinuLation involves a nunber of other design 
elements, in addition to the presence of ccatputers. See i^le Classrxxxa 
of Toroorrcw Project (references) for Bore infomation.) AOOT's 
introduction of ccmpxters in clas s roons has caiased, or is at leasi 
concomitant with, a nuHiDer of dianges in school procedures and classrocxn 
learning oivironments at AOOT sites. For exanple, AOOT classes may select 
their students sanest differently or have unique curriculum conponents 
v^ien conpared to other classes in the same or nearby schools. Ihese kinds 
of changes are liJcely to have effects on hew and how mach AOOT students 
learn. Ihis e>q)Ioratory study examines the everyday experiences of 
students in an AOOT class, with special attenticxi directed to schoolvrork; 
that is, to the tasks and activities in which students engage. Ihis stx}dy 
extends work done earlier at the Ci^jertino AOOT site (Fisher, 1988). The 
rationale for the two studies is essentially the same. 

The study rests on the premise that school learning is a function of 
the work carried cut by students in school. Schoolworic is e)q)erienced by 
students as a series of specific tasks. This sequence of school tasks 
constitutes a lengtlqr and connplex "treatment" that influences the dally 
thou^ts, actions and feelings of students. Integrated over substantial 
periods of time, these thoughts, actions, and feelings are eventually 
eqaressed in work habits, attitudes, and achievement test scores. 
Needless to say, individual differences among students and contextual 
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High Oanputer Access 



Hi^ conpiter access (HCA) refers to the classroom (and hosne) 
OOTdition vAierein eadi student has a cccputer available for his or her lose 
roost of the time* Ihis COTdition requires several oocputers in the 
learning setting. In this stucfy, each stixJent has a cx»puter in the 
classrocro (and another ocroputer at home). In these circuinstances, a 
conixiter beocsnes another (perscaial) tool that is available for use in any 
task. ^3propriate software and carputer peripherals imst also be 
available to operationalize hi^ cxxnputer access. 



Student Brpcwerm^ 

While engaging in school tasks, students can be observed to manifest 
a wide variety of bdiaviors. !he actual experience of a task, however, is 
usually described in terms of one or more internal states. Althoi:^ 
internal states are not directly measurable, observable behaviors are 
often used (referoices) to infer their presence. In this study, ' tern 
student enpowerment is used to refer to an internal student state. 
Students may be said to be empowered (literally energized or set in mDtion 
from within) or experiencing pers<xial egency in relation to their own 
learning v*ien they see themselves as respoisible for, in control of, or 
the source of their own learning. There may be an optimization in 
learning capacity or efficiency for seme students they experience 
personal ag^rcy or enpowerment, and for this reascxi, the Fhenoroenon is 
especially relevant to educatiOT. The positive role of personal agency in 
learning is ooisistent with the cognitive view of learners as active 
meaning-makers (Bransford & Franks, 1976; Anderscxi, Spiro & Montague, 
1977; Greeno, 1972; amoi^ others). Conceptualizations that appear to be 
closely related to eampcwermoTt inclixJe personal ageixy, personal 
causation, locus of origin (deCharms, 1976; 1983), self-efficacy (BaxxJura, 
1977; 1982), and flew states (CSsikszentmihalyi, 1975; 1978), among others. 



HCA and Student ElipowermKTt 

The premise in this analysis is that HCA in the instructional 
environment, dirf .^y and indirectly, contributes to student experiences 
of personal agency and ecpowerment. What mi^t sowb of the mechanisns 
connecting HCA to eatpcwerment be? 

The primary medianism is presumably the conputer itself (running 
suitable software). Viho has not e>q)erienced a sense of personal agency, a 
sense of personal power v4ien, at a keystroke, a predictable i-esult appears 
on the monitor. As one masters more routines in a piece of software, 
there is a growing sense of self-efficacy. I did that! I can change it 
if I want to. I have power within me (I am enpowered) to cOTtrol the 
machine. Ebq^eriences of this type illiostrate a direct effect of HCA on 
student eitpcwerment; an effect that is likely to influence student 
learning. 
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Direct experience of personal agency, hypothetically provided by sate 
oanputer learning tasks, my be oxxk^ to transform student engageinent or 
persistence in some ncn--caraputer tasks in the classroon. Students my be 
more attentive, cooperative, or motivated during "regular" recitaticxi ard 
seatvrork tasks as a result of experiences of persoaial agency on some 
computer tasks. By making regular classroom tasks more effective, hi^ 
access to caipiters could result in indirect effects on learning. There 
are likely to be other manifestations of perscxial ag&xy, some of than 
indirect, that could be identified in classrooms with HCA. These trtrher 
manifestaticxis are hypothesized to result from the influence of HCA on the 
structure and distritution of sdx>ol tasks. 



HCA, School Tasks, and Student Eitpowerment 

Ordinarily, teachers state the initial task description for most 
student taste. In some cases, they direct students to find the task 
specification in written form in a textbodc or other instr\x±iaial 
mterial (including software). This initial description is referred to as 
the nominal task. 

In the nominal task description, regardless of how it is presented to 
students, there are usually some eleraaits of the task that are left 
unspecified. This lack of complete specificity gives the student an 
c^portunity to do some "task shaping." In classes ^^4iere students have 
some e>5)erience with personal agency (perhaps garnered as the result of 
HCA) , there my be a tendency for students to take more responsibility for 
determining the "actual task." The actual task is what the student 
actually does after the specification gap has been filled in some manner. 
The hypothesis here is that, in classes with HCA, students will be more 
likely to take initiative themselves in reducing or eliminating this gap 
than would be the case in a class ;*iere students had little or no 
e3q)erience with personal agency in learning, (in a hi^y teacher- 
dcminated class, students would be likely to "purcp the teacher" to 
ccsiplete the task specification. ) The concept of task shaping has great 
potential for analysis of classroom processes. As an initial step, this 
stu^ attenpts to document instaix^es of students shaping the task prxxJuct 
- adding to or changing the nominal product, eatiDellishing or 
personalizing the product in various classroom ccxitexts,* 

If any part of the task involves the coitputer, then students know 
that they will have some <^ons (usually) in how they conplete the task. 
Oioosing ara^g these optiOTS my result in additiwal experiences of 
student ageixy. As students accumulate experience as agents in their own 
learning, they my be more likely to act as aa»2nts in other areas of 
classroom learning. 

A secOTd phenomenon should occur in classrooms with HCA. Given that 
HCA fosters studoit e>q)eriences of personal agency and enpowerment, 
students should make more initiations than j'5 usually the case. On their 
own voliticai, students in classrooms with HCA mi^it be more likely to 
interact with their peers, consult more sources of informtion^ see their 
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peers as sources of infonnatic»i, and initiate nore interactions with 
teachers and adults. That is, studa-its with a develqjing sense of 
personal causality in their own learning are likely to develop a 'Taias for 
action." Since taking responsibility for a portion of their own learning 
has increased their sense of oarapetence and control; the same students, 
when in doubt, stuck, or confused should be nore likely to act (ask 
another studait, look in a book, find an adult, etc. ) as opposed to 
waiting passively for remediation. Needless to say this bias for action 
nay be regarded as disnjptive c«i sane occasions (ty both teachers and 
studaits) . In sane cases, students nay practice an e>d3reroB form of task 
shaping - task substitution. Ihat is, students may work on tasks that 
have no relation to the noninal task. Although task substitution has been 
around for a long time, HCA ejqands the potential for this activity bv an 
order of magnitude. 

A third manifestatiai of enpowenaent involves the amount of 
informatiai flew in a classroon. Information flow is defined here as the 
total amount of informatiai that is exciianged among all pairs of 
individuals in a given amount of time. Corpared to classroois with no 
conputer access, classrooms with HCA are likely to have greater quantities 
of information flowing in them. This increase in informatiai flow could 
be caused in two ways. First, with HCA there are simply nore channels for 
information to flow throjgh/in. Second, the effect of the bias-for-action 
phenonenon outlined above is likely to increase the amount of intercourse 
in the roan. There likely to be more activity in this new classroom i . 
environment - more mcbility and greater numbers of information exchanges - / 
therefore, greater information flow. Environments with HCA should be 
oognitively "hotter," resulting in greater amounts of, and faster, 
cognitive processing. 



Sunmary 

HCA is hypothesized to influence, directly and indirectly, student 
enpcwerment. A direct effect on student empowerment is expected because 
of the nature of the cotpiter itself; an indirect effect is expected 
through the influence of HCA on the types and distribution of schoolwork 
tasks. 

This e>5)loratory study analyzes descriptive data collected during a 
two-week period in two fourth grade classes (one week in the regular ACOT 
classroon and oie week in a noi-AOOT classroan in the same school) ihe 
questions that structure the e>q>loratiai ijiclude: Wiat tasks constitute 
schoolwork for the students in each of these classrxoonis? What is the 
structure of these tasks? To what degree do students have influence on 
product specification associated with the tasks? Are HCA and task 
characteristics sudi as degree of product specification related? Is there 
evidence of student erapowennent resulting from schoolworic? Are HCA and 
student enpowerment related? 
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Method 



Descriptive data were cxjllected in each of two classroonB for one 
week. The data were systematically coded and analyzed in order to ejqjlore 
the primary questiOTis of the study* 

Sanple 

The sample consisted of two fourth grade classrooms (27 students 
each) in cx>e school in Hermitage, Tennessee. One of the classes 
participated in the AOOT Project while the other did not. Tliis 
participation and their similar grade levels were the primary factors in 
selection for the study. School-based selectic^ procedures were used in 
identifying students admitted to the AOCT class. Membership in an AOOT 
class is considered to be very desirable within the school and hence, AOOT 
students are likely to differ in sane respects from other classes of 
students in the school. The non-AOOT class was idOTtified by the school 
site staff as an exanple of a class that did not use technology frequently 
during instructiai. 

Eadi of Jiese classes is considered to be a case stucty. The AOOT 
class is a very special class, in that it is one of a handful of 
elementary school classes (anyvtee in the world) with such hi^ levels of 
access to ccnpiter-based educational technology, in the results section, 
informatiOTi on each class will be presented separately, folla>;ed by an 
integrated discussicxi of the findings. 



Data Collection 

Data were collected in the AOOT and ncn-AOOT classes during the weeks 
of April 11th and 18th (1988) respectively. The data collection plan 
included four procedures. 

Field_i30t^. The investigator observed instructicxial activities in each 
classroom for one week. Instructional activities that took place in other 
areas of the school (for example rausic, library) were also obser/ed. No 
field notes were taken during recess, lundi, physical educaticxi, or before 
or after school. Field notes cc»isisted primarily of a running record of 
classroom organizaticxial features, task specif icatiais, and student work- 
related and social responses to their school woric. in both classrooiB, 
fieldnotas were taken each day for one week (in the non-AOOT classroom, no 
notes were taken between 2:30 PM and 3:15 FM on Wednesday and between 8:45 
AM and 12:20 FM on Thursday). 

52l2eQfcaE^. Uie AOOT class was videotaped from opening to closing bells 
for each of the five days of the data collection period. The non-AOOT 
class was videotaped from Itonday iroming to 2:40 IM Tuesday and from 12:20 
FM Thursday until Friday at 3:15 EM. Althou^ the videotapii^ procedures 
were intended to encompass as much classroom activity as possible, on 
several occasions during the week, the caioera was focused so that the 
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actions of one or itore of the students or groups of stidents were isolated 
on the videotape. 

For the vast itajority of the tiine, ti'^ camera was set at '•wideangle" 
and left ninning unattended. The cainera was oocasicmlly monitored by 
the investigator. Approximately 25 hours of videotape were shot in the 
AOOT classrooitt and 16 hours in the non-AOJr classrooro. Students and staff 
in the AOOT classroom had had several previous experiences with 
videocameras in their classrooia aid therefore the videotaping procedure 
appeared to be a minor intrusion. Ihis was not the case in the ncn-AOOT 
classrocn. In this case, both students and staff seemed to be aware of 
the presence of the camera, especisdly during the first day of taping. 
During instruction, neither studaits nor staff looked at the camera 
frequently, however, during breaks and after sdiool, students asked many 
questicxTs about the camera and the taping procedure in general. 

Interviews . During the course of the week, AOOT staff were fontally 
interviewed four times and the non-AOOT classrooa teacher twice. All 
interviews were conducted by the investigator. Ihe formal interviews 
varied in length from 10 to 30 minutes and coitered on infonnation about 
classroom organization, instructicxaL activities, student task 
requirements, and instructional materials (incltding software). In 
additicxi to these interviews, there were numerous informal interactions 
during breaks in the school day between the investigator and site 
teachers. 

Task materials and products . Oc^ies of student materials were collected 
including various worksheets, and writing sairples. Ihese materials 
provide information on the tasks students worked oa and a few sairples of 
products produced by students. 



Data Analysis 

Data analysis began with the primary data sources: field notes, 
videotapes, and interviews. Between May 30th and June 11th, the 
videotapes were viewed by the investigator. While viewing the tapes, 
field notes were read and reread in order to provide as coiplete a record 
of the students' activities as possible. 

Based on previous task analysis teciiniques (Fisher, 1988) , school 
work was partiticxied into a sequence of tasks. Each task was primarily 
identified by a student objective or set of objectives. All activities 
that were directly related to these task objectives were included as part 
of the same task. In most cases, specification of task objectives, in the 
form of a concrete product to be produced by students, was explicit, and 
hence, task boundaries were relatively easy to identify. In some cases, 
generic tasks were r^)eated dcdly. In these cases, th^ task objective 
often was not stated e>qplicitly, but was easily infened by students frm 
extensive past e>qperience with the generic task type. 
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Each school woric task was coded on a Task Description Etorm (see 
^3pendix A) . Each task was assigned an idaitif icatiai minDber and task 
name. Ihen eadi task was categorized in terms of: task duraticxi; general 
subject matter; specific subject matter; task conplexity; task size; task 
purpose; and task evaluation procedures. Each of the c ^vities (or 
subtasks) that were associated with a task were also categorized^ 
Activities were coded in terms of: product; studart: specification of 
process and product; format; location in the classroom; duration; 
functicxi; number of differwt tasks existing at the same tiiae; nurtioer of 
work groups operating at the same time; and material resources used. 

The tasks and activities idaitified in the data were keyed into a 
coiprterized data base. Pews and coluims of the data base were selected 
and sorted in various ways to provide distributions of tasks and task 
characteristics within eadi of the olassrooms. 'ihese distributicxis and 
accotpanying tables are described in the results section and Appendices of 
this report. 
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Schoolwork in the AOOT Class 



School site > DocSson School is a suburban elementary sdiool in Hermitage, 
Tennessee. Althou^ part of the Metrc^litan Nashville Sdxx>l District, 
the sdiool lies approximately ten miles east of Nashville in an area ol* 
rolling hi) Is that are r^idly becaaing hcroesites for the growing middle 
class population in the area. Dodson School, with approximately 1200 
stucJents in grades K througji six, is housed in three different buildings, 
'ihese buildings are s^arated by considerable distances and, althoucfri 
there is a single administration, the buildings mi^ well be sej^rate 
schools, at least in terms of their day to day <^)eration. 

One of the three Dodson sites has only fourth grade students 
(approximately 230 students). The school building itself is a caie-story 
design that was probably built in the fifties or sixties >*ien c^«n 
ardiitecture was popular for sdiools. Ihe school sits in a large grassy 
roeadcw with cxily a few houses in si^t. Uie building retains its open 
feeling althcu^ moct of the dozen or so classrocms are being used as 
self-contained spaces. Over half of the students ocine to school in buses; 
about 20 peroQTt of the stucJcnts were bussed from more ui±an areas of 
Nashville. Because of the growth of Hermitage as a bedrocni ccniunity and 
the busing of students from well beyond the local attendance area, 
studCTts at Dodsai come from diverse badogrounds. 

The AOCfT c lassroom . Ihe AOOT Project at Dodson School includes more than 
one classroom. This stucfy focussed on the "regular" AOOT class and, in 
this report, the term AOOT class refers only to this subset of the 
Nashville AOOT site. The AOOT classroom included two adjacait classrocats 
and was separated fran another classroom area by a series of tall cabinets 
and bookcases and from the broad central hallway of the school by two 
large open archways (see sketdi in Figure 1) . The classroom was bri^ 
with plOTty of natural and florescent limiting. 

Teachers' desks and files were placed at the bade of the room. Each 
student had a desk, woricspace, coaiputer, and personal area at aie of seven 
f our^person furniture clusters arranged in v-shapes throu^Kxtt the room 
(see Figure 1) . This arrangeraait allowed students to have their coitpiters 
on their desk tops as opposed to situations v*iere students must travel 
back and forth from their regular seats to their assigned oonputer 
woricstaticxis. Distribution of electacic power was handled by installing 
vertical "utility poles" (about 2 inches in diameter) from ceiling to 
floor at each furniture cluster. Electrical cables within a ^cluster ran 
to the local pole; therefore there were no cables on the floor between 
clusters. Eadi cluster had a printer. 

Students wotted at one of two locatiois in the classroom: in their 
seats or "upfront." Seatworic and computer woric were carried out at their 
assigned seat. Whoi the class eigaged in discussicais and recitations or 
vAien a projector was used to shew "software screens" on the wall, students 
gathered at the front of the room. A few students sat on chairs and desks 
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Figure 1: Sketch of the ACOT classroom 
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tut most sat on the carpet during these i?)front sessions. Students 
typically switdied between the two locaticxis several tiioes each day. 

S&^ltS. The AOOT class ccxisisted of 27 students; 14 boys and 13 girls. 
About 90 percent of the stuaents were vMte; none of the students spoke 
English as a second language. There was a sd«>l-based selection 
procedure for admission to the AOOT class; as a result, the students 
represented a wide range of backgrounds. The majority of the students 
appeared to coroe from middle class homes. Tfcs stutorts were very well 
mannered, easy to talk with, and hi^y engaged in their school work. 
They were also very aocustomed to visitors and observers in their 
classroom. It is very unlikely that the presence of the camera or the 
observer made raudh of an impact on their acticais during the week. 

Tteachers . Tteadiing in the AOOT classroom was shared by Robert Howell 
(ACXJT teacher) and Faye Wilmore (AOOT coordinator) . Both teachers are 
hi^y-e)q)erienced, successful professicrials. They both share a strong 
ccranitment to the welfare and educaticn of tJoir students and to the 
professiai of teaching. They deaaxxistrated e)q)ert organizational and 
management skills and ran their classes with a sense of oonf idex» and 
authority. 

Each day began with Ms. Wilmore taking the class for handwriting and 
mathenatics (and Lego Logo on Itaiday). At 10:00 AM, Mr. Howell took over 
for the remainder of the day covering reading, language arts, spelling, 
science, and social studies. This goieral schedule was adapted on several 
occasicais during the week, depending upm the instructiOTal priorities for 
a given day. 



Schoolwork 

Outline of the school day, ihe school day in the AOir class was organized 
as a series of subject matter content blocks. The school day began with 
handwriting exercises. IXiring this time, there was a school-wide c^)ening 
exercise coordinated via the public address system. The opexdng exercise 
consisted of a daily greeting, choral pledge of allegiance, and a short 
presentation by studaits (often riddles). Following the qpening, the 
classroom teadier called for a state-mandate mcmmt of siloice after 
which W03* oOTtinued. 

The main part of the morning was divided into three, more of less, 
equal time blocks. The first and last were devoted to nathematics and 
reading, respectively. The middle period of the morning varied depending 
on the day of the week. IXiring the week of observation, this period was 
devoted to lego Logo (Monday) , sci^ice (Tuesday and Wednesday) , reading 
(Thursday), and a spellii^ test (Friday). Following lundi, the afternoon 
was divided, more or less, into five unequal periods. The first and last 
periods were regularly assigned to language arts and pl^ical education, 
r^pectively. ihe seocxid period was allocated to spelling (with the 
exception of a music period on Friday) . The third period was devoted to 
social studies on Monday, Wednesday and Thursday (liiarary on T»j:esday and 
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cxinputer k^toard practice on Friday) • The fourth period was usually 
devoted to journal writing. Ihese segments varied in length soiewhat fron 
day to day. School tiiae periods were not punctuated by bells but students 
xmderstood the general time structure of the day and week. There were no 
recess breaks in the inoming or aftemocxi sessions. 

Tire allocation durin g the week , The school day (for students) began at 
8:45 AM and aided at 3:15 IM with 35 minutes for lunch yielding a total of 
1775 minutes (29 hours and 35 minutes) per week. During the week of data 
collection, the 1775 minutes of the school week included 1607 minutes 
(91%) of sdMol vrork tasks and 168 minutes (9%) o^ transitions, opening 
exercises, and cleam?) activities. Of the 1607 minutes of school work 
tasks, 150 minutes were allocated to physical education leaving 1457 
minutes of sdiool tasks observed during the study. 

-'?r1yy?1 in the AOOT classroom . The 1457 minutes of school tasks 

that were observed during the week of Rpxril 11th represeited the total 
time for 44 tasks. These tasks are listed in Table 1 in the sequ^ioe in 
whidi they occurred. In Table 1, the digits of task # indicate day-of- 
the-week and task-sequenoe-within-day. The table also inclixies subject 
matter, task name, task duration (T.Dur, in minutes) , number of activities 
of vMch the task is cccposed (Acts #) , task size (T.Size rated from 1 to 
5), degree of ccnplexi^ of the task product (Fdt.C rated fron 1 to 5), 
and degree of ccnplexi^ of social organization for the task (Soc.C rated 
fro© 1 to 5). 

The tasks listed in Table 1 contain both tte primary content and 
structure for analysis and interporetation of schoolwork. If, in the 
context cf sdwolwork, HCA is to have an effect on student enpowerment, 
those effects must be carried by, or transferred throu^, one or more 
eleaoaits of the tasks in Table 1. Before presaiting ftirther analysis, 
explanation of selected variables in Table 1 and narrative descriptions of 
selected scAoolwork tasks and their contexts are presented. 

The task characteristics listed in Table 1 are either 
strai^tforward "ccunts" or ratings. The rated variables inclixSe task 
size and two aspects of task conplexity (cognitive ccnplexity of the task 
and ccnplexity of the social organization necessary to coraplete the task) . 

The ratings of task size are intoijed to distinguish between small 
and large tasks. Smaller tasks are primarily differentiated from larger 
ones in terms of task duration, studait effort required by the task, and 
number of intermediate products. Tasks that call for the conpletion of a 
single WDricsheet are clearly different in size from tasks that call for a 
written report on a book chapter; and these in turn, are scalier than a 
task that calls for the planting of bean seeds, tending the growing 
plants, observing, measuring and recording growth, and r^rting the 
findings in a report. These gross differences in task size can be 
reliably assessed, even thou^ fine distinctions in the size of tasks may 
not be practical. The int^, in this analysis is to describe grx^ss 
differences in task size. 
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Table 1: List of school work tasks in the ACOT classroom 
(April 11 - 15) 



Task* 


Sbnt Rpn 


Taslc natnp 


T - Dur 


Acts# 

w W*9 7? 




Pdt C 




1.1 


r&la 


handwritincfl 


13 


2 


1 


1 


1 






'FT^an't"! onsT 

.L ^ C& iO 


64 


4 


1 


1 


1 


1 3 




leoo locfo 


58 


3 


4 

■X 


4 

•x 


4 


1.4 


r&la 


showi'imel 


44 


3 


3 


4 

■X 


3 


1.5 


r&la 


outlipinal 


48 


4 


1 


2 




1.6 


inatheiTiat i cs 


f ract i ons 1 1 


6 


2 


1 


1 


1 


1.7 


r&la 


spellingi 


8 


3 


1 


1 


1 


1.8 


social - stdvs 


cf o ve mmen t T 


50 


3 


1 


1 




1.9 


iournal 


iournal I 


7 


1 


1 


2 


1 




r&la 


handwri tincfTT 


13 


1 


1 


1 




2.2 


iTiatheinat i cs 


fractions . test 


15 


2 


1 


1 


1 


2.3 


mathemat i CS 


i ndv . f rcti 1 1 


44 


2 


1 


1 


1 


2.4 


science 


plants I 


66 


2 


1 


1 


1 


2.5 


r&la 


showti"nieII 


42 


3 


4 


4 

■X 


3 


2.6 


r&la 


outliningll 


52 


2 


1 


2 


1 


2.7 


r&la 


stiellincfTT 


19 


1 


1 


1 


1 


2.8 


loumal 


iournal II 


22 


1 


1 


2 


1 


2.9 


r&la 


library 


19 


1 


1 


O 
£t 


1 


3.1 


r&la 


handwritinoIII 


14 


1 




1 


1 


3.2 


math^iTiat i cs 


f ractionsIV 


56 


3 


1 


1 


1 


3.3 


science 


DlantsII 


49 


2 


1 


1 


1 


3.4 


r&la 


showtimelll 


52 


3 


4 


5 




3.5 


r&la 


out 1 i n i ncfl 1 1 


48 


1 


1 


o 


1 


3.6 


r&la 


sDellinalll 


15 


1 


1 


1 


1 


3.7 


social - stdvs 


cfovernmentll 


43 




1 


1 


1 


3.8 


iournal 


iournal III 


15 


1 


1 


o 


1 


4 1 


r&la 


handwT*! ti noTV 


11 


1 


1 




1 


4.2 


r&la 


baloon . launch 


17 


2 


2 


1 


3 


4.3 




"Pt*a ni' "i on 


38 


1 


1 




± 


4 4 


r&la 


^howi* 1 Tn aTV 

OaAwW ^XXUw^ V 


104 


•J 


■x 




'X 


4.5 


r&la 


outlinincflV 


42 


3 


1 


2 


1 

X 


4.6 


r&la 


sDellinalV 


12 


2 


1 


1 


1 


4.7 


social. stdys 


government III 


19 


5 


1 


1 


1 


4.8 


science 


plantsIII 


15 


2 


2_ 


1 


1 


4.9 


misc 


gen. work. time 


26 


3 


2 


2 


1 


5.1 


r&la 


handwritingV 


25 


2 


1 


1 


1 


5.2 


mathematics 


fractions . test 


52 


1 


1 


1 


1 


5.3 


r&la 


spelling. test 


35 


3 


1 


1 


1 


5.4 


r&la 


showtimeV 


69 


8 


4 


5 


3 


5.5 


r&la 


outliningV 


55 


2 


1 


2 


1 


5.6 


music 


music 


33 


1 


2 


2 


3 


5.7 


misc 


type. to. learn 


13 


1 


2 


2 


1 


5.8 


journal 


journallV 


7 


1 


1 


2 


1 


5.9 


mathematics 


fractions . test 


2 


1 


1 


1 


1 
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Bie rating of task size was dcm from a nonnative point of view, 
lhat is, task size was rated as tasks were described or set out for 
students. If a studait was asked to read a story, and after reading it, 
was asked to answer a set of questia-is about the story, and after 
ccmpleting the questions, was asked to write an outline for the story; 
then, this sequaice was coisidered to be three relatively snail tasks. If 
the QTtire task specification had been given at ths beginning (rather than 
pieceraeal) , then the task wculd have beoi considered to be relatively 
larger (with a nuraber of constituent activities) . 

Tasks also differ in cognitive conplexity; that is, sorae tasks nay 
require inemorizatiOTi of facts vAiile others nay reqcdre integration of 
information and the generatiai of new statements or actiois. Althou^ 
this t/pe of task analysis can be acccmplished with considerable 
precisicxi, cxily broad distinctions were used in this stuc^. low ratii^ 
on task cognitive complexity indicate memory of lower order thinking, 
vAiereas hi^ ratings indicate hi^ier thinking operations, problera solving, 
or ganeraticai of new representations for the task elemarts. The 
categories of Bloom's taxcxiony, for exanple, rgnresent distincticms in 
cognitive ccaraplexi-ty. 

Classroom tasks vary not only in the degree of cognitive complexity 
that individual stuSents must deal with, but also, in the complexity of 
social organizaticxi within vAiich the task takes place. That is, soae 
tasks may be undertaken by individual students and, therefore, require 
on ly m inimal (or no) interactioi amcaig studente. Other tasks nay be 
acccnplished cxiLy v*en several studoits (or even classes of stuSents) 
ccxitrihute to a coninai goal. The purpose here is to distinguish those 
tasks that can be ccmpletsd by individuals from those that require 
increasingly complex social interactions for their conpleticxi. 

Several tasks, takoi from those observed in the ACOT classroom, are 
described below to provide anchors for the ratings of task size, task 
cognitive complexi-ty and cooplexity of social organizaticxi. 

Handwriting III. Each day began with a hancJwriting task that served 
as a varmp far the sci»ol da: Handwriting III (Task 3.1) is an exanple 
of a small low-complexitg^ task. On Wednesday, this task was defined as 
practicing the formatiai of the "decender" letters (f , g, j, p, and q) as 
specified on page 78 of the handwriting workbook (Zaner-Bloser) . Students 
practiced making individual letters and words (ex. foggy, garage) on 
scratdi paper while referri. co the models in the workbook; then, letters 
and words were written on the pages of the wori<book itself. This task 
took 14 minutes of class time. At the end of the task, the worWoooks were 
placed CXI a table at the rear of the classroom and, subsequently, examined 
ty the teadier. This task was given a rating of l on task size, 1 on 
cognitive ccKoplexity, and 1 an complexity of social organization. 

IfigS-Logs. lego Logo (Task 1.3) occurred once during the week of 
observation (Ifonday morning) . ihe goal of the task was to construct a 
woridng model using the Lego Logo materials. Ihe naterials included 
motors, li^te, and various structural eleraet±s vAiich can be c^serated by a 
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cxxtputer program* 1t>e task was undertaken by teams of stucknts (6 teams 
varying is size from 3 to 5 meitiDers) . Hhe specific model to be built was 
to be decided upcxi by the teams. Team meambers took individual roles 
including "builders," prograniners, and recorders. Models being 
constructed during the day of cteervation included a car wash, a 
basketball court, a jurabo jet, and a house" wi^ere the lights came on 
the door was c^)Qried." Ihis task was rated 4 on task size since there were 
severed inteniiediate products required for task oocpletion, the task 
required four to five hours of effort to ccnplete (e^^jproxioaately one hour 
for eadi of four or five team meaibers) . Cognitj.ve cocplexity of the task 
was rated 4 since the task required a relatively oonplex design, oocfxrter 
prograwning by the studoits to get the model to perform the functicxis they 
desirod, and the repeated e^licaticxi of problem solving skills as the 
project proceeded. The conplexity of social organization was rated 4 
since the task required role differentiation araaig team meaatoers and the 
develc^inait of a decision making process in order for the task to be 
ccnpleted. 

Althou^ task size, cognitive oocplexity, and oonoplexity of social 
organization are conceptually independoit, an examination of Table 1 
indicates a hi^ positive correlation among those variables. The Lego 
Logo and Showtime tasks (1.3, 1.4, 2.5, 3.4, 4.4, and 5.4) account for all 
of the hi^ ratings on the three variables. If we ignore music (Task 5.6) 
and the Balloon Launch (Task 4.2) , then the tasks in the NXH classroom 
form a bimodal distribution with Lego Logo and Showtime (6 tasks) in OTe 
grot?) and the rest of the tasks in another grot?). 

Activities . Before relating task structure to the use of educatiOTal 
technology and student enpcwentent, it is a ppro p riate to examine school- 
work tasks more closely. Althou^ schoolwork tasite are characterized by 
a unifying goal or product, some tasks have one or more intermediate 
products that must be ooaoopleted before the task can be conpleted. In such 
cases, students may undertake separate activities (with distinct formats, 
materials, etc. ) as they woric on an intermediate product. In the sinplest 
case, a task is made up of cxily one activity (for example Handwriting III 
described above) , making the distinction between task and activity 
trivial. However, as tasks increase in size and oocplexity, there is 
usually an increase in the nuraber of distinct activities that can be 
identified. Activities may differ in format (recitation, seatwork, 
coaraputer woric, etc.), function (preworic activity, student work, or 
postwork activity) , specific content, and material resources necessary for 
the activity. 

The tasks in Table 1 vary cmsiderably (from a minimum of 1 to a 
maxiraom of 8) in terms of the number of constituent activities. Table 2 
lists the 97 activities that iteke up the 44 tasks identified for the week. 
The first two columns of Table 2 are the task number and task name (same 
as Table 1); column 3 is the activity number; columns 4 and 5 are degree 
of activity process specif icaticxi and degree of activity product 
specification, respectively; column 6 is activity duration (in minutes); 
column 7 is activity functicxi; columns 8 and 9 are primary and secondary 
activity formats, respectively; column 10 is activity location; column 11 
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Table 2: List of activities in the AOOT classrooB 
(in teiporal sequence) 



Task^ 


Task.nate Kcti 


Pcs.S Pdt.S A.Dur 


A.Fctn M.l 


Fllt.2 


Loc W.Gd 


Res.l 




Teach 


1.1 


handwritingi 1 


0 


0 


2 


Dr 


vd(t) 




s 11 


vb 




fv 


1.1 


bandwritingi 2 


1 


1 


11 


V 


sv(vs) 




s 11 


»fb 




fv 


1.2 


fractionsi 1 


0 


0 


6 


Dr 


del 


ex 


f 11 


cb 




fv 


1.2 


ffactionsi 2 


0 


0 


10 


Dr 


del 


ex 


f 1 1 


sv 


bs 


fv 


1.2 


fractionsi 3 


1 


1 


14 


y 




gia 


f 11 


t 


cb 


fv 


1.2 


frartion^T 4 


2 


1 


34 






SVftD) 


<5 11 


^v 


t 


fv 

Xm 


1.3 


leao . loao I 


0 


0 


2 


Dr 


Vtftll) 




S 11 






fv 

x* 


1.3 


lego • logo 2 


5 


5 


44 


y 


sgllc 




lit 1 6 


11 




fv 


1.3 


leoo.loco 3 


0 


0 


12 


DO 


ex 


g&a 


f 11 






fv 

x> 


1.4 


showtiiiel 1 


2 


3 


21 


Drv 


deii(C/ 




f 1 1 


SV 


bs 


rh 


1.4 


shovtiiel 2 


0 


0 


5 


Dr 


vdfti) 


vdft) 


f 11 






rh 


1.4 


showtiiel 3 


3 


3 


18 


V 


vdft) 




Sftl 1 8 


sv 


ho 

Uv 


rh 

xu 


1.5 


outliningi 1 


0 


0 


5 


Dr 


vd(t) 




s 11 






rh 

xu 


1.5 


outliningl 2 


0 


0 


1 


Dr 


ex 




s 11 






rh 

xu 


1.5 


outlininol 3 


0 


0 


A 




vdftr^ 




s 11 


ho 




rh 

xu 


1.5 


outlininal 4 


3 




38 


■ 


rv 'vn^ 


Ow 1 mv f 




ho 




rh 

xu 


1.6 




1 


1 


4 








f 1 1 

L XX 


cb 




fv 


1.0 


ffartion^TT 2 


0 


0 


2 


Dr 


vd/t^ 




f 11 
t XX 






fv 


1.7 


soellinal 1 


2 


2 


3 


Drv 


vd{t) 




*> 11 

O XX 


t 

V 




rh 

Xu 


1.7 


sDellinal 2 


3 


3 


3 




dis 


ex 


s 11 


di 




rh 

xu 


1.7 


sDellinal 3 


0 


0 


2 




vdftl 




s 11 


t 




rb 


1.8 


aovemnentl 1 


2 


2 


8 


pov 


rec 




f 1 1 

X XX 


t 




rb 


1.8 


aovemienti 2 


3 


3 


13 




di^ 




f 11 

X XX 






rb 


1.8 


aovemienti 3 


2 


2 


29 


pov 


rec 


py 


f 1 1 

X XX 


t 




rb 


1.9 


journall l 


3 


3 


7 


V 


CVfVD) 




s 11 


sv 




rb 


2.1 


handwritingll 1 


1 


1 


13 




sv(vs} 


vdft) 


s 11 


vb 




fv 


2.2 


fractions .test ^ 


1 


1 


12 




SVftD) 




s 11 


ho 




fv 


2.2 


fractions. test 2 


0 


0 


3 


TV) 


vf 

IX 




s 11 






fv 


2.3 


ind. fractionsi 1 


1 


1 


18 




SVftD) 




^ 11 

O XX 




pip 


fv 


2.3 


indiv. fraction 2 


2 


1 


26 








s 11 


SV 




fv 


2.4 


nlantsl 1 


3 


3 


34 


pov 


rec 




f 11 

X XX 






rb 


2.4 


plantsi 2 


3 


2 


32 






CVfVD) 


s 11 




sw(wp) rh 


2.5 


shovtiiell 1 


0 


0 


11 


or 


vdft) 




f 1 1 

X XX 


ho 


cb 


rb 


2.5 


showtiiell 2 


5 


5 


29 


V 


sv(sv) 


cvfsl 


sit) 1 8 


ho 


sv 


rb 


2.5 


showtinell 3 


0 


0 


2 




vd/t^ 




f 11 






rb 


2.6 


outlininall 1 

Vi4 WX All AllMXX X 


3 


3 


51 




CVfVD) 




Q 11 


ho 


sv 


rb 


2.6 


outlininoll 2 


0 


0 


1 


DO 
r 


Vf 


vd(ti!) 


s 11 






rb 


2.7. 


spellingll 1 


2 


2 


19 


pov 


rec 


dis 


s 11 


t 


pSp 


rb 


2.8 


joumalll 1 


3 


3 


22 


V 


cv(vp) 




s 11 


SV 




rb 


2.9 


library l 


3 


2 


19 


V 


lb 


trs 


1 2 2 


books 




lib 


3.1 


handvritinglll l 


1 


1 


14 


V 


sv(vs) 




s 11 


vb 


pip 


fv 


3.2 


fractionsIV 1 


0 


0 


5 


pr 


vd(ti) 




s 11 


sv 




fv 


3.2 


fractionsIV 2 


2 


2 


23 


V 


cv(dp) 




s 2 2 


sv 


pip 


fv 


3.2 


fractionsIV 3 


1 


1 


28 


V 


ex 


del 


f 2 2 


cb 


ho 


fv 


3.3 


plantsll 1 


3 


3 


34 


pov 


dis 


g&a 


f 1 1 


t 




rb 


3.3 


plantsll 2 


2 


2 


15 


pov 


rec 




f 1 1 


t 


pip 


rb 


3.4 


showtinelll 1 


0 


0 


2 


po 


vf 




f 1 1 






rb 


3.4 


showtiielll 2 


5 


5 


46 


V 


cv(s) 




s(t) 1 8 


sv 


bo 


rb 


3.4 


showtiiell I 3 


0 


0 


4 


po 


vf 


vd(t) 


f 1 1 






rb 



ER?C ^^0 



Table 2 



Task/ Task.naie Act/ Pcs.S 

3.5 outlininglll 1 3 

3.6 spellinglll l 2 

3.7 govemnentll 1 3 
3.7 govenuentll 2 2 

3.7 qovernientll 3 0 

3.8 journallll i 3 

4.1 handvritinglV l i 

4.2 baloon. launch 1 3 

4.2 baloon. launch 2 3 

4.3 fractionsV 1 2 

4.4 shovtiielV 1 0 
4.4 shovtiselV 2 5 

4.4 shovtiielV 3 0 

4.5 outlininglV 1 0 
4.5 outlininglV 2 3 

4.5 outlininglV 3 1 

4.6 spollinglV 1 i 

4.6 spellinglV 2 0 

4.7 governientlll 1 1 
4.7 governientlll 2 3 
4.7 governnentlll 3 0 
4.7 governnentlll 4 0 

4.7 governientlll 5 3 

4.8 plantsIII 1 3 

4.8 plantsIII 2 2 

4.9 gen.vork.tiie 1 0 
4.9 gen.vork.tiie 2 3 
4.9 gen.vork.tiie 3 3 
5.1 handvritingV l o 

5.1 handvritingV 2 3 

5.2 fractions. test 1 1 

5.3 spelling.test 1 2 
5.3 spelling.test 2 2 

5.3 spelling.test 3 0 

5.4 shovtiieV 1 0 
5.4 shovtiieV 2 0 
5.4 shovtiieV 3 3 
5.4 shovtiieV 4 0 
5.4 shovtiieV 5 0 
5.4 shovtiieV 6 0 
5.4 shovtiieV 7 5 

5.4 ShovtiieV 8 0 

5.5 outliningV i o 

5.5 outliningV 2 3 

5.6 lusic 1 2 

5.7 type.to.leam 1 2 

5.8 joumallV 1 3 

5.9 fractions.test 1 0 



(cont'd): List of activities in the 
(in teiporal sequence) 



Pdt.S A.Dur 


A.Fctn M.l m.2 


3 


48 


V 


cv(vp) - 


2 


15 


pov 


rec qSa 


3 


31 


V 


ex qSa 


2 


9 


pov 


rec dis 


0 


3 


po 


q 


3 


15 


V 


cv(vp) - 


1 


11 


V 


sv(vs) ~ 


2 


7 


V 


special - 


2 


10 


V 


special - 


2 


38 


V 


cv(dp) - 


0 


4 


pr 

r 


vd(t) - 


5 


91 


V 


cv(s> - 


0 


9 


PO 


vd(t) vf 


0 


4 


pr 


vd(t) - 


3 


36 


V 


cv(vp) - 


1 


2 


V 


ex den 


1 


9 


pov 


rec 


0 


3 


po 


Q 


1 


5 


pov 

r 


rec 


3 


4 


V 


oSa 


0 


4 


po 


g 


0 


1 


pr 


td(t) - 


3 


5 


V 


ex qSa 


3 


13 


pov 


q&a dis 


2 


2 


pov 


rec 


0 


1 


pr 


vd(ti) - 


2 


4 


V 


q(a 


3 


21 


V 


cv(vp) - 


0 


3 


pr 

r 


vd(t) - 


3 


22 


V 


sv(vl) - 


1 


52 


V 


sv(tp) - 


2 


21 


V 


st(r) - 


2 


12 


V 


sv(vs) * 


0 


2 


po 


g 


0 


2 


pr 

r 


vd(tn) - 


0 


5 


pr 


vd(t) - 


3 


12 


pov 


vsp 


0 


2 


po 


q 


0 


2 


po 


dis vf 


0 


2 


pr 


vd(t) - 


5 


42 


V 


cv(s) - 


0 


2 


po 


qSa 


0 


2 


pr 


vd(tii) - 


3 


53 


V 


cv(vp) - 


2 


33 


V 


lusic - 


2 


13 


V 


cv(dpt) 


3 


7 


V 


cv(vp) • 


0 


2 


po 


vf vd(tn) 



ACOT classrooi 



IiOC T 


/ W.Gp Res.l Res.2 


IcdCD 


s 


2 2 sv 


ho 


rh 


s 


1 1 t 


pSp 


rh 
111 


f 


1 1 t 


pip 


rh 
111 


f 


1 1 t 


pSp 
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is nuntoer of different tasks being worked on (in tiie classroom) at the 
same time; colunn 12 is number of stuctoit woric groups; cxslurans 13 and 14 
list resources in use; and oolunti 15 indicates the instructor. (Keys for 
the codes and additional infomation on selected variables in Table 2 are 
ponovided in ^jpendix B). 

Activity function. Eram wcrk at the Cupertino site (Fisher, 1988), three 
activity functions were identifiad. TVPically the first activity of a 
task describes a goal (and in iiany cases, the process to be followed) . 
Often the tead^er will call the students to a speci^'l place in the rxxm 
and "set" the task that will occi^ the neict time L'J.-dc. Not only is the 
task itself "set" but usually there will be infonu-^cn about task 
management (gnxping, v*iere to get materials, where to woric, vAiat to do 
with the ccnpleted product, etc. ) . ,'otiv3.ties that fill this general 
function (setting the task) are labeled frswork activities (pr) for 
purposes of the present analysis. 

Setting of the task is usually followed by one or itore activities 
during which studatts actually carry out the task. TSiese activities are 
labeled work activities (w) . Scinetimes there is an activity that follows 
the work activity during which the work is discussed, reflected upon, 
shared with others, or evaluated in sons way. Activities of this latter 
type are labeled post activities (po) . 

Generally, a task is made i^) of activities that follow the sequence: 
prework; work; postwork. Hcwever, any of the functions may ba "missing" 
in the sequence and any given task may have more than one activi-ty with 
the same function. For exanple, in this typology, hanework is described 
as a prework activity (settmg the homework assignment) followed, a day or 
so later, by a postworic activity (discussi^jg or correcting the hcraework) . 
Since the hcmework itself was done outside of school, the sequax» of in- 
sdwol activities a^^pears to be missing a wori; activity. A very cannon 
schoolwork pattern consists of prework activity/ work activity, another 
prework activity (new task) , work activity, praooric activity (new task) , 
work activity and so on. Ihis sequence r^osents those cases vAiere a 
task is set, students do the work (and hand in a product) , the next task 
is set, students do the work (hand in a second produc±), etc. In this 
scenario, no t±ne is de\'Dted to discussing or evsiluatiLng the work after it 
has been ccnpleted. Such instniction is driven by task conpletion with 
little or no time devoted to articulation of the meaning of the work 
segmaits. This constitutes another escanple of a "missing" function. 

This typology is useful for analyzing sequeioes of school work and 
the instruction that is interwoven with the woric. The distributiai of 
t±nes spent in the three functions may have consequences for learning and 
for attitudes toward learning. For exaitple, if the proportion of time 
spent in work activities is consistently less than 50% of the total time, 
then caie might question the appropriateness of the task design. 

Table 3 presents the activities (from T^le 2) sorted by activity 
function. Twenty-two of the activities (23%) are prework activities. 
There are 46 woric activities (47%) and 14 post activities (14%). Thirteen 
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Table 3: List of activities in the ACOT classroom 
(sorted by A.Fctn/ Pdt.S/ and A.Dur) 
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Table 3 (cont'd): List of activities in the AOOT classroon 
(sorted by A.Pctn; Pdt.S, and A.Dur) 



Task; 
3.2 
5.3 
2.9 
5.7 
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Task.naie 
fractionsIV 
spelling. test 
library 
type. to. learn 
spelling. test 
baloon. launch 
baloon.launch 
gen.vork.tiie 
fractions. test 
fractions! 
fractionsIV 
indiv. fraction 
ind. fractions! 
fractions! 
handwriting!!! 
handwriting!! 
fractions. test 
handvritinglV 
handvriting! 
fractions!! 
outlininglV 
plants!! 
plants! 
plants!!! 
shovtiieV 
govemient! 
spelling!! 
spelling!!! 
plants!! 
govemient!! 
govemsent! 
plants!!! 
spellinglV 
govemient!!! 
lego. logo 
sbovtiielV 
shovtiie!!! 
govemnent!!! 
spellinglV 
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shovtiie!!! 
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of the resmaining 15 activities alternated quickly betweoi vrork and 
postwork and are labeled as a oombinaticai "pow" in liable 3. Two 
activities conbined prework and work activities (labeled "prw"). 

Degree of product specification . S(±oolvrork tasks vary in the degree to 
vdiich the products of the work are specified. In most cases, students 
v»rk on tasks that have been hiqjily specified as part of the task 
"setting" described in the prewor^c activity. In some cases, the tasks 
that students work on are partially, specified, leaving a certain amount of 
discretion to the student in conpleting the work. Seme examples may 
clarify the concept. 

Handwriting III (described earlier) is a one activity task. Ihe work 
students undertook was coirpletely specified by the teacher and the 
handwriting workbook. In the main, any deviation fraax the initial task 
specification would be evaluated negatively. Fran the student's point of 
view, this task was fully specified v4ien the student was assigned the 
task. Ihere was no, or at least very little, discretion on the student's 
part regarding the letters to practice, where to write the letters, or 
what form the letters were to take. 

Ihe product of the Lego Logo task (described above) was only 
partially specified when students were assigned the task. That is, 
students were assigned the task of building a working model using the Lego 
Logo materials, but the specific model to be built, how to build it, and 
vtet the form and function of the model would be, were not specified as 
part of the initial product description. In this case, students had seme 
discretiai in completing the product specification. In fact, the final 
specification ema?ged only after the student teams began work on the task. 



Ihe degree, of product specification (by stucSents) was rated from 1 to 
5 depending cn the amount of student discretion (or decisiai making) in 
arriving at the product. Since the degree of product specification can 
vary from activity to activi-ty within a task, ratings were iiade at the 
level of activities. In addition, since the degree of task specification 
relates mainly to work activities, as opposed to preworic or postwork 
activities, ratings were made for work activities only. Handwriting III 
was rated 1 and the Lego Logo work activity was rated 5. 

Table 2 indicates the ratings for the activities observed during data 
collection, in Table 3, the same activities are sorted by function, 
within function by degree of product specification, and within product 
specification by activity duration. Note that Lego Logo and Showtime 
activities accounc for all of the hi^ ratings. Olie majorily of 
activities were given intermediate ratings (2's and 3's) an degree of 
product specification. 

An analogous rating procedure was develqped for degree of activity 
process specification. However, an examination of Table 2 or Table 3 
reveals that the degree of process and product specification were nearly 
identical. Given the relatively crude rating scale categories, the two 
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variables are enpirically ijidistinguisha,^'? arkl therefore, the degree of 
process specification is dropped fran further consideration for the 
purposes of this study. 

A:;tivitV product specification and conyuter use , Hables 2 and 3 include 
information on the instructicml format that diaracterized each of the 
activities. A key to the format codes is included as part of Appendix B. 
Ihe format of an activity descrites the work arrangements of primary 
(format l) and secondary (format 2) iii|3oa±ance during the activity. 
Recitation (rec) and seatwork (sw) , for example, are very cannon 
eleanartary school formats. In this section of the analysis, the focus was 
on activities that used ocoputer work (cw) format. 

note that the botton portion of Table 3 lists the 46 work activities 
for the week. Ihese work activities are listed in descending order by 
degree of product specificatiai. Examine the fon^at colunns that are 
associated with each degree of product specification. Ihe formats of the 
five work activities with Pdt.S = 5 all involve use of cocputers. Ftour of 
these activities use the awwtime theatre simulation; the fifth uses the 
computer for ccxitrol of Lego Logo devices. Qaiputer related fontats 
accounted for 252 minutes or 100% of the tine when stuJents had the 
greatest discretion in specifying the prodijct (Pdt.S = 5) . 

Hie next groqp of woric activities were rated 3 on degree of product 
specification. Of the 17 activities with Pdt.S = 3, 12 had fontats using 
ccnixiters. Eleven of these ootputer work formats, used the cccpiter for 
wokJ p roces sing, and one format used the Showtime theatre siaulation. Uie 
5 non-ccwFuter formats (when Pdt.S = 3) were e3q)lanation, discussion, and/ 
or question and answer formats used in social studies (government) and 
spelling. These rxai-cocfMter formats, ccnpared to coipiter related 
formats, were relatively short in dtaration. The non-coc|juter formats 
accounted for 56 minutes of instruction while the ccnputer formats 
accounted for 338 minutes (88%) of instruction (for Fdt.s = 3). 

Of the 11 work activities with Fdt.S = 2, four had cccpiter related 
forrots accounting for 106 minutes (50%). Three of these woric activities 
used the computer to present drill and practice in fractions; one woric 
activity used the con^Mter for word processing as a secondary format. 

Thirteen work activities were characterized by low stuSent pDDduct 
specification (Pdt.S = 1). Two of these activities (60 minutes 25%) 
onvDlved ccirpiter related formats; drill and practice in fractions in both 
cases. The 11 nc»i-conpiter related formats were predominantly paper and 
pencil seatwork. 

This examination of activity product specification and ccqputer use 
reveals two trends. First, as the degree of student product specification 
increases, use of ocraputer related formats also increases in tents of both 
poroportion of activities and proportion of instructional time. Second, as 
the degree of student product specification increases, the use of 
ccufuters shifts froti drill and practice to word processing to simulations 
and progranitiing. 
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Schcx)lwark in a Class with Lew Access to OoKputers 



The classrooro > Between ^il 18th and 22nd, data were collected in Ife. 
Brown's fourth grade classroc© (a classrocxa with low access to cccputers) 
at Dodson Elanaitary School. This classrcxxn was less than 100 feet away 
froKi the AOOfT classrocm. Thou^ Ms. Brown's classrocin was sraaller: in size 
(a not uninportant consideration), the physical description of the room 
?%:self was very similar to the AOOT classroom* As noted earlier, Dodscn 
school was built to conplimaTt the inplenentation of open education. 
If^erefore, the classrooras had large doorwc:;^ z c^jening to the oversized 
central hallway of the building (folding dears were provided for these 
doorways tut were rarely used) and ess«Ttially no walls between adjacent 
classrpcatns. 

Ife. Browi's room was the middle room in a grxxqp of three classroocB. 
One wall of the classrocm was an outside wall of the sclxx)l (with two 
doors), one wall (with the large doorway) separated the classroom from the 
hallway, and the other two **walls" were cpoi to classrooras on either side 
of Ms. Brown's room (see Figure 2). Access to the classrooras on either 
side had been blocked by booikcases, tables, and an aquarium, but si^ 
lines remained unobstructed. This classroom was equivalent to one^ialf of 
the two-classroom area that housed the AOOT class at the other end of the 
building. 

The teacher's desk was placed to cxie side of the doorway to the hall. 
There were large chalkboards on either side of this doorway and on the 
"rear wall of the classroom. Students kept their belongings in a large 
cabinet with individual sliding trays near the back of the room. Students 
were seated around 6 tables (4 or 5 to a table) and the tables thenselves 
were placed in a large circle taking xsp almost all of the classroom. 
Students worked all day at their desks; no other classroom space was xjsed 
regularly as a c*ange of location. 

Students. The class consisted of 27 students; 15 girls and 12 boys. 
ALxxtt 70 percent of the stuimts were vMte; none of the students spoke 
English as a seccxid language. The students were well mannered, easy to 
talk with, and attentive to their schoolwork. There ^jpeared to be 
COTsiderable variation in their backgrounds; soras students lived in the 
vicinity of the sc4>ool v*iile others were bussed from nearby suburbs or 
from urban areas of Nashville. Having an observer and a camera in the 
classroom was a novelty for the students and during non-class time, 
students asked many questions about the researdi and equipment. 

T9ac?her^ Ms. Brown did all of the teaching with the e5cception of one-half 
hour of physical educaticxi eadi day, and music and library once a weekc 
Ms. Brown was in her first year of teaching, having student tau^ at 
Dodson-the~previous-^year''(and"having--atten^ 

years earlier). The students showed matt/ signs of positive regard for her 
and clearly apporeciated her energetic efforts to teach them. Most of the 
teadiing was textbook-*ased direct instruction. Ms. Brown was hi^y 
COTscientious and her desire to do a good job was always in evidence. 
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Figure 2: 



Sketdi of the non-AOCT classroom 
25 28 



Althoo^ there were several oorputers and a printer stationed at the 
rear of Ms. Brown's classroom in an area shared with the adjacent class^ 
students were not observed to xase the raacdiines during the five days of 
data oollection* 



SdvxDlwDrk 

(Xitline o f the school day , Eadi school day was organized as a series of 
subject matter time blocks. Ihe length of a block varied widely across 
the day and arooss days of the week. Ihe order of sub jects varied frxan 
day to day. The class sdiedule was not constrained by lunch or other 
"fixed" times; if a lesson was not completed by, say Ixmchtime, thai, it 
was coTtinued after Ixmch. The mornings usually included two time blocks 
ocxisisting of spelling, mathesoaatics, social studies, or reading. 
Afternoon sessions included phi'sical education for one^)alf hour eacii day 
(2:00 - 2:30 IM); library on Tuesday (1:30 - 2:00 FM);music on Ihursday 
(three classes conbined 12:30 ^ 1:30 EM); and a problem solving class on 
Friday (studorts from several classes are combined for the EXCEL program 
12:30 - 1:00 EM) . Ihe reraaiiung time during the afternoon sessions were 
allocated to two or three subject matter lesscxis (reading, social studies, 
spelling, mathematics, or science) . There were no recesses in the morning 
or afterrioon. 

TiJtie allo caticyi during the week . The school week for students at Dodscai 
Elementary School is 1775 minutes (5 Ivxars and 55 minutes per day). No 
observations were made in Ms. Brown's classroom between physical education 
cai Wednesday and lundi on Thursday (3 hours and 40 minutes) . The total 
time accounted for by the observation, stucfy was 1555 minutes. This total 
of 15r minutes included 1411 minutes (91%) of school worW:asiJcs and 144 
minut<2S (9%) of transitiOTs, c^)Qiing exercises, and cleani?) activities. 
Of the 1411 mil utes of school tasks, 150 minutes were allocated to 
physical education leaving 1261 mtriutes of school tasks observed during 
the stu^. 

School ^^rk tasks in the non-NX f T classroom . The 1261 minutes of school 
work tasks that were observed during the week of 2^il I8th represented 
the total time for 31 tasks. These tasks are iTgt-i=^ in Table 4 in the 
sequence in ^dh they occurred. (Table 4 is analogous to Table 1; for 
general information about the Table see pages 13-16. ) Task duration in 
the non-AOOr classroom averaged 41 minutes with several tasks reaching 
apprarimately two hours in loigth. Selected tasks are briefly described 
belc^. 

Lines and angles I. On Monday, infomaticxi on lines and angles (T^sk 
1.2) was introduced to the students for the first time. The sessicxi began 
with the teadier calling on a student to read the objectives for the unit 
.frani^the.challdx>ard^followed^by- teacher-coc^ 

minutes) . The teadier th^ introduced definitiais for lines, points, 
angles, rays, etc. ^le drawing appropriate diagrams on the cAalkboard. 
Students were asked repeatedly to name the line, line segment, point, or 
angle being pointed to the dialldx>ard by the teadier (55 minutes) . 
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Table 4: List of school work tasks in the non-ACOT classroom 
(April 18 - 22) 



Task# 


Sbjt.Gen 


Task. name 


T.Dur 


Acts# 


T.Size 


Pdt.C 


Soc . C 


1.1 


r&la 


spellingi 


24 


2 


1 




1 


1.2 


mathematics 


lines. anglesi 


163 


7 


1 


1 


1 


1.3 


mlsc 


class . election 


17 


1 


1 


1 


2 


1.4 


r&la 


r. la. reward 


4 


1 


1 


1 




1.5 


r&la 


facts. p. bid 


56 


6 


1 


1 


1 


1.6 


social. stdys 


geographyl 


26 


2 


1 


1 


1 


1.7 


misc 


rev . hmw . assgnmts 


2 


1 


1 


1 


1 


1.8 


misc 


copy . seatwork 


11 


1 


1 


1 


1 


2.1 


mathematics 


lines. anglesll 


122 


9 


1 


1 


1 


2.2 


science 


pi ant. growth 


41 


2 


1 


1 


1 


2.3 


misc 


class. meetingi 


15 


1 


1 


1 


O 


2.4 


r&la 


story. readingi 


9 


1 


1 




1 


2.5 


r&la 


facts . p . bioll 


47 


4 


2 


o 




2.7 


r&la 


library 


22 


3 


1 


1 


2 


2.8 


r&la 


spellingll 


13 


2 


1 


1 


1 
J. 


2.9 


social. stdys 


iowa.test 


8 


2 


1 


1 


1 
J. 


3.1 


r&la 


spellinglll 


108 


5 


1 


1 


1 


3.2 


social. stdys 


iowa.kansas 


76 


3 


1 


1 




3.3 


r&la 


story . readingi I 


16 


1 


1 


1 


1 


3.4 


mathematics 


lines . anglesIII 


43 


6 


1 


1 


1 


3.5 


r&la 


biographylll 


26 


5 


1 


1 


1 


4.1 


r&la 


story . readinglll 


13 


1 


1 


1 


1 


4.2 


music 


music 


68 


3 


2 


2 


3 


4.3 


r&la 


biography IV 


12 


3 


1 


1 


1 


4.4 


science 


water 


31 


2 


1 


1 


1 


5.1 


r&la 


spelling. test 


27 


3 


1 


1 


1 


5.2 


science 


acid. rain 


33 


6 


1 


1 


1 


5.3 


r&la 


facts.p.bioV 


110 


2 


1 


1 


1 


5.4 


misc 


class .meetingll 


15 


1 


1 


1 


2 


5.5 


misc 


excell 


35 


5 


1 


1 


1 


5.6 


mathematics 


lines. anglesIV 


69 


5 


1 


1 


2 
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nien the teacher reviewed the naterial that had been introduced ty having 
students label the gecraetrical elements on eadi of a set of flash cartJs 
(12 minutes). Pollcwing this drill and practice session, studaits were 
directed to copy the definitions from the chalkboard to their notebooks 
(15 minutes). 

Next, the teadier introduced a worksheet to provide additional 
practice on the idaitification of lines, points, angles, etc. The 
worksheet was conpleted as a vtole groi?> activity. A student read each 
item and provided an answer. If the ^pswer was correct, all students 
entered the answer on their worksheet; if the answer was wrong, the 
question was redirected to another studait (27 minutes) . Following this 
woricsheet, students wait over, in groap recitation format, short answer, 
text-4^ased questions on measures of length, area, and volume (pages 332 ~ 
333 in Merrill mathematics) (27 minutes) aixi a district-^aroduced worksheet 
(B-36ii) covering similar material on measurement (22 minutes). 

Pacts para graph - biography II . On Monday, students had been 
assigned a homework task. The task was to read a few paragr^iis of 
biogrc^iiical material on Florenoe Ni^itingale of Christopher Ooliirixis from 
the textbook (page 117, McMillan Ehglish series) aixi write a "facts 
paragrc^h" on the material. Cn Tuesday, Task 2.5 began with the teacher 
calling on a student to read his or her paragr^ aloud. The class then 
discussed vtether or not the paragraph had topic, detail, and concliding 
SCTtaices. Cie teacd^ stated a grade for the paragrs^, recorded the 
grade, then called cxi the next student (32 minutes) . Following review and 
grading of the facts paragraphs, the class wait on to review and grade a 
worksheet that had also been assigned as horoefwork for Monday ni^it. In 
this case, studsits escdianged worksheets and the worksheet itecs were 
reviewed in classic recitation format, arxi graded (U minutes). Hie class 
thsi list^ied to the teaci^ coraoait briefly on idaitif ication and 
interpretation of a biography and read a paragraph from the textbook 
describing biogr^iiies (4 minutes) . 

An examination of Table 4 indicates that the observed tasks were 
relatively hcmogeneous in terms of task size, cognitive ooraplexity, and 
oonplexity of the social organization necessary to ccnplete the product. 
Tasks were l^ically small, oriented to factual material, and carried out 
in the context of tead>er directed vAx)le class instnxtion. 

Activities . Table 5 presets the 96 activiti^ (in the order in ;4iich 
they were observed) that constitute the tasks in Table 4. Note that woric 
on all activities (with the exc^ition of music and library) took place at 
the students^ seats. In addition, there were no cases during the 
observation more than one task was being worked on in the classroom. 
With the esffi^jtion of one activity in mathematics (activity 5.6.5), 
students were organized as one socicil work group. 

In Ttetole 6, the activities are sorted by activity functiOT (A.Pctn), 
activity product specif icaticxi (Bdt.S), and activity duration (A.Dur). 
Twelve of the activities (13%) were prework activities. There were 52 
work: activities (54%) and 10 postworic activities (10%). Of the remaining 
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Table 5: List of activities in the non-ACOT classrooi 
(in teiporal sequence) 



Task/ 
1.1 
1.1 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.3 
1.4 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.6 
1.6 
1.7 
1.8 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.2 
2.2 
2.3 
2.4 
2.5 
2.5 
2.5 
2.5 
2.7 
2.7 
2.7 
2.8 
2.8 
2.9 
2.9 
3.1 
3.1 
3.1 



Task.naie 

spelling! 

spellingi 

lines.anglesi 

lines.anglesi 

lines.anglesi 

lines.anglesi 

lines.anglesi 

lines.anglesi 

lines.anglesi 

class.election 

r.la.revard 

facts.p.biol 

facts. p.biol 

facts.p.biol 

facts.p.biol 

facts.p.biol 

facts.p.biol 

geographyl 

geographyl 

rev.bxv.assnnts 

copy.seatvork 

lines.anglesll 

lines.anglesll 

lines.anglesll 

lines.anglesll 

lines.anglesll 

lines.anglesll 

lines.anglesll 

lines.anglesll 

lines.anglesll 

plant. grovth 

plant. grovth 

class. leetingl 

story.readingi 

facts.p.bioll 

facts.p.bioll 

facts.p.bioll 

facts.p.bioll 

library 

library 

library 

spellingll 

spellingll 

iova.test 

iova.test 

spellinglll 

spellinglll 

spellinglll 



Act 



Pes S Pdt.S A Dur 

CV«Q.W *Uv.fc/ A.4/UX 








uOC 


H Wk.Gps Bes.l 


Ses 


1 1 5ft 


prw 


qSqfp) 




S 


1 1 t 






prw 


q5a(p) 




s 


1 1 ¥S 




ft R 

V U 0 


pj^ 


va(t) 


va(t]i) 


s 


1 1 - 




1 1 cc 
i 1 DD 


prw 


ex 


q^a 


s 


1 1 pSp 


cb 


1 1 


■ 


qkatr) 




s 


1 1 fc 




1 1 ID 


10 


S¥{C) 




s 


1 1 pSp 


cb 


1 1 cl 


w 


¥s{g) 


qaa 


s 


1 1 ¥S 




1 1 97 
1 L ct 


pow 


rec 




s 


1 1 t 








rev 


9 


s 


1 1 ¥S 




2 2 17 


wo 


a 
C 




s 


1 1 cb 




ft ft A 


1^A 

po 


rs 




s 


1 1 prizes • 


118 


prw 


q"ipj 




s 


1 1 ¥S 


- 


1 1 13 








s 


1 1 ¥S 


- 


1 1 J 


■ 


trs 




s 


1 1 vs 


- 


9 9 

c c J 


w 


dis 




s 


1 1 ¥S 


- 


1 1 17 
1 1 1 / 


w 


¥S(g) 




s 


1 1 ¥S 


t 


1 1 19 
1 1 IZ 


prw 


irs 


vd{t) 


s 


1 1 ¥S 


t 


1 1 1ft 
1 1 lU 


pov 


rec 




s 


I 1 t 


• 


1 1 Ifi 


u 
w 


qsa 




s 


I 1 t 


- 


1 1 9 
11^ 




V(l(l]l) 


q&a 


s 


I 1 cb 


- 


1 1 11 
1 1 11 


w 


S¥(C) 


S¥(¥S) 


s 


I 1 t 


¥S 


1 1 i 

114 


w 


S¥ 




s 


L 1 pSp 


- 


1115 


puw 






s 


L 1 fc 


pSp 


1 1 99 


PUw 


rcu 


corr 


s 


L 1 fc 


pSp 


ft ft A 


1^A 

po 


9 




s 


L 1 pSp 




1 1 1ft 
1 1 lU 


W 


q&a(r) 


Gei 


s 


L 1 cb 




1 1 1ft 


W 


qeta 


del 


s 


L 1 cb 




1 1 1Q 
1 11? 


w 


qeta 




s 


L 1 cb 




1 1 A 
110 


w 


qeta 


deii 


s 


L 1 cb 




1 1 "^ft 
1 1 j\) 


w 


¥S(g) 




s 


1 ¥S 




1 1 f\ 

1 1 D 


pow 


rec 




s 


1 t 




1 1 V\ 
1 1 OD 


W 


or 


q&a 


S ] 


1 t 




5 15 
J J ID 


ws 






S ] 


1 - 




1 1 Q 

1 1 7 


¥ 


trs 


S¥(¥S) 


S ] 


1 books 


pSp 


1 1 39 


puv 


ur 


Yt 


s ] 


I pSp 




1 1 7 

1. L f 


puw 


rcv/ 


corr 


S ] 


1 ¥S 




0 0 4 


DO 
pv 






c 1 
b J 


1 ¥S 




1 1 4 


prw 


ex 


qSa 


s 1 


1 t 




0 0 1 


pr 


tm 




S 1 


1 books 




1 1 5 


V 


trs 




1 1 


1 books 




2 2 16 


¥ 


clb 


sr 


1 1 


1 books 




1 1 9 


pr¥ 


rec 


q&a 


s 1 


1 -t 


pSp 


1 1 4 


¥ 


S¥(VS) 




s 1 


1 t 


pSp 


1 1 6 


¥ 


t(SS) 




s 1 


1 pSp 




0 0 2 


pr 


vd{t) 




s 1 


1 t 




0 0 20 


po 


vf- 


vd(tii) 


s 1 


1 - 




1 1 9 


P0¥ 


rec 




s 1 


1 t 


pSp 


1 1 2 


prv 


vd(t) 


qSa(p) 


s 1 


1 t 





.2 Teach 
tb 
tb 
tb 
tb 
tb 
tb 
tb 
tb 
tb 
tb 
tb 
tb 
tb 
tb 
tb 
tb 
tb 
tb 
tb 
tb 
tb 
tb 
tb 
tb 
tb 
tb 
tb 
tb 
tb 
tb 
tb 
tb 
tb 
tb 
tb 
tb 
tb 
tb 
lib 
lib 
lib 
tb- 
tb 
tb 
tb 
tb 
tb 
tb 
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Table 5 (cont'd): List of activities in the non-ACOT classroon 
(in teiporal sequence) 



TasW Task.nane Act/ Pcs.S Pdt.S 

3.1 spellinglll 4 1 1 

3.1 spellinglll 5 1 l 

3.2 iova.kansas 10 0 
3.2 iova.)caiisa>c 2 11 

3.2 iova.kansas 3 11 

3.3 story. readingir 111 

3.4 lines. anglesIII 10 0 
3.4 lines. anglesIII 2 i i 
3.4 lines. anglesIII 3 11 
3.4 lines. anglesIII 4 0 o 
3.4 lines. anglesIII 5 11 

3.4 lines. anglesIII 6 0 0 

3.5 biographylll 10 0 
3.5 biographylll 2 11 
3.5 biographylll 3 1 l 
3.5 biographylll 4 2 2 
3.5 biographylll 5 l i 

4.1 story.readnglll 111 

4.2 lusic 12 1 
4.2 lUsic 2 11 

4.2 lUsic 3 0 0 

4.3 biography IV 10 0 
4.3 biography IV 2 l l 

4.3 biography IV 3 0 0 

4.4 vater 12 2 
4.4 water 2 11 
5.1 spelling. test 10 0 
5.1 spelling. test 2 i i 

5.1 spelling.test 3 11 

5.2 acid. rain 111 
5.2 acid. rain 2 11 
5.2 acid. rain 3 2 2 
5.2 acid. rain 4 2 2 
5.2 acid. rain 5 11 

5.2 acid. rain 6 11 

5.3 facts.p.bioV 111 

5.3 facts.p.bioV 2 11 

5.4 class. leetingll 13 3 

5.5 excell 10 0 
5.5 excell 2 0 0 
5.5 excell 3 2 2 

5.5 excell 4 11 
5.5" excell 5 0 0 

5.6 lines. anglesIV ICO 
5.6 lines. anglesIV 2 11 
5.6 lines. anglesIV 3 11 
5.6 lines. anglesIV 4 0 0 
5.6 lines. anglesIV 5 i i 



• UUL 




Pl4f 1 

f At . 1 


Pnf 0 


Loc 




■ 


qsa 




s 


•it 


■ 


w5(g; 


qaa 


s 


0 


po 


¥0(11/ 


Vt 


s 


A1 
41 


pov 


rec 


q&a 


s 


00 

C7 


w 


qad 


ex 


s 




V 


irs 


sv(vs) 


s 


11 


P^ 


va(i; 


VQ \ tl / 


s 


9 


V 


oW\ Wo/ 




s 


Id 
14 






vUli 


c 

o 


A 


po 


9 




s 


3 


V 
v 






c 

O 


•1 


pj^ 


va(t) 




s 




Pr 


va(i) 




s 




w 


sr 




s 


C 


w 






s 


1 A 

14 


V 


dis 




s 




V 


ex 




s 


iJ 


V 


irs 


SV(VS/ 


s 




W 


lUSlC 




iir(ii) 


Jo 


V 


lUSlC 




iir(ii) 




po 


9 




s 




pj^ 


ns 




s 


0 
0 


rvw 


lev 


corr 


s 




Pr 


va(t) 




s 


C 
u 


W 


Qlo 




s 




V 


or 


q&a 


s 


A 


PJ^ 


VQ ( 111 / 




s 




w 






^ 


in 


pv/w 


lev 


corr 


s 


'> 


W 


q&a 


u 


s 




V 


trt 




s 


1 7. 
IJ 


W 


ex 


q&a 


s 


c 

0 


W 


dis 




s 




W 


qad 




s 


0 


W 


ex 


q&a 


s 


LL 


prv 


va(t) 


q&a(p) 


s 


QQ 


w 


bW(Wb/ 




s 


15 


VS 


cuts) 




s 


6 


po 


excel(v 


- 


s 


7 


pr 


vd(t) 


qSa(p) 


s 


6 


V 


sv(vs) 




s 


12 


V 


esi 




s 


4 


po 


excel(v 


- 


s 


7 


po 


vf 




s 


20 


V 


qSa(r) 


den 


s 


23 


V 


vs(g) 




s 


6 


pr 


vd(t) 




s 


13 


V 


sv(tc) 




s 



Wc.Gps Res.l Res.2 Teach 
1 cb - tb 
1 vs - tb 
1 t pSp tb 
1 t ptR tb 
It - tb 
1 books vs tb 
1 vs - tb 
1 vs - tb 
1 vs - tb 
1 vs - tb 
1 cb - tb 
1 vs - tb 
It - tb 

It - tb 

It - tb 

1 - - tb 

It - tb 

1 books vs tb 

1 pipes SI other 

1 pipes sii other 

1 - - other 

1 t pSp tb 

It - tb 

It - tb 

It - tb 

It - tb 

1 - - tb 

1 pSp - tb 

1 pSp - tb 

It - tb 

It - tb 

1 spr - tb 

1 - - tb 

It - tb 

It - tb 

It - tb 

1 t Dip tb 

1 - - tb 

1 - - tb 

1 vs - tb 

1 vs - tb 

1 vs - tb 

1 - - tb 

1 - - tb 

1 cb - tb 

1 vs - tb 

1 ws - tb 

1 ws - tb 
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Table 6: List of activities in the non-ACOT classrooa 
(sorted by AJctn, Pdt.S, and A.Dur) 



Taskf 


Task.nase Act^ 


Pcs.S Pdt.S A.Dur 


A.F 


3.4 


lines.anglesIII 1 


0 


0 


11 


pr 


5.5 


excell 2 


0 


0 


7 


pr 


5.6 


lines. anglesIV . 4 


0 


0 


6 


pr 


1.2 


lines. anglesi 1 


0 


0 


5 


pr 


5.1 


spelling. test 1 


0 


0 


4 


pr 


3.4 


lines.anglesIII 6 


0 


0 


3 


pr 


3.5 


biograpbylll 1 


0 


0 


2 


pr 


2.9 


iova.test 2 


0 


0 


2 


pr 


4.3 


biograpbylV 1 


0 


0 


2 


pr 


4.3 


biograpbylV 3 


0 


0 


2 


pr 


1.7 


rev.hnw.assnits 1 


0 


0 


2 


pr 


2.7 


library 1 


0 


0 


1 


pr 


1.2 


lines. anglesi 2 


1 


1 


55 


prv 


5.3 


facts.p.bioV 1 


1 


1 


22 


prv 


1.1 


spellingi 1 


1 


1 


20 


prv 


1.5 


facts.p.biol 6 


1 


1 


12 


prv 


2.8 


spellingll 1 


1 


1 


9 


prv 


1.5 
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Table 6 (cont'd): List of activities in the non-AOOT classrooB 
(sorted by AJctn, Pdt.S, and A.Dur) 



Task/ 


TaslcnaiP Act/ 


Pcs.S Pdt.S A.Dur 
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22 activities, 9 (9%) were canbinatiais of prework and work aixi 13 (14%) 
were combinations of postwork and work. 



Decg-ee of product specification. An examination of Table 6 indicates that 
the activity products were hic^y specified at the time they v«re assigned 
to students. In a few cases, for exanple, in class discussions of water 
and acid rain (activities 4.4.1, 5.2.3, and 5.2.4), there were moderate 
opportunities for students to influoxe activity processes and products. 
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Hi^ OoDoputer Access and Student Eoopcwerroent 



Student ElrpcwerBKit Revisited 

In the rationale for this study, student enpowerroent was described as 
an internal student state that lies sonev*ere between the oonative and 
affective doroains. Fro© this viewpoint, esipowennent results viien 
students perceive themselves to be the source of, or in control of, their 
own learning. In vAiat follows, a scraewhat more econotdc argument is 
presorted. The tvo views, which are by no means antithetical, are 
introduced in an attenppt to broaden the discussion of student enpowentent. 

The goieral raeaning of the term enpowerromt is "to give official 
authority to or to delegate power to" (WdDster's Third New IntematiOTal 
Dictionary, 1966). Studoit enpcwennoit then, results when students are 
given (or have delegated to them) official authority. From vAiere or frm 
who© is authority delegated to students? Since this discussion is 
primarily concerned with classrocw phenoroena, th^ student erapowerroent 
deals with the allocation of power between classroosn teachers and 
students. 

Althoo^ the term stud^ €afr?x>wennent is typically used without any 
delimiting or qualifying phrase, it will be useful for this discussioi to 
refer to enp:werment for sane purpose, or in some domain. This discussion 
oc^icems student enpowennKit for learning. 

Power is exercised in the domain of learning fcy caiasing certain 
content areas, interaction patterns, school work products, and evaluation 
systems to be chosen for inplementatioa. Studlent enpcwennent for learning 
varies to the ext^ that stuJents can cause or control various elonents 
of oaitent, process, product, and evaliiation in areas related to their own 
learning. VJhai students control few elements in the learning environment, 
stuSent empowerment is lew; v*>en students control many elements in the 
learning environment, student enpowenaent is high. 

The amounts and kinds of student learning that result frcm 
environments of relatively lew or hi^ student enpcwennent are not the 
subject of this stucfy. Althou^ the issue of vA>o learns v4iat in vrtiich 
learning environment is a k^ question, it is beyond the scope of this 
report. The purpose of this r^x>rt is to describe the state or level of 
student enpcwerment in the regular Nashville AOOT class and to describe 
the mechanisms through vMcii educational technologies (corputers in this 
case) , inf liience the level of student ecpowerment. 

Student enpcwennent cannot be observed directly, but most be inferred 
from actions taken by students and teachers. Power is exercised vA>en 
students generate or dtoose among real alternatives for the processes or 
products of schoolworic. The nurnber of student-initiated ideas and 
actions and yihat becomes of, or happens as a result of, these ideas are 
- •key-'indicators-.of^-.student.enpcwermOTt ^in. the. classroom. Where students 
make many initiatiais and these ideas or suggestic^ influence the 
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ac±ivities undertakai in the classroom, then studart empowerraent is 
relatively hi^. Many exanples of indirect indicators of student 
earapcwennent in th£ AOOT classroon were observed during the week of data 
collection. 

EXiring Lego Logo (Task 1.3) on Moiday Homing, students made 
decisiais aJxxit the product to be produced and about seme of the processes 
used to tuild and test the models (see earlier description of this task) . 
Review of the videotape of this task revealed, hi^ levels of engagement 
by students, and v*ien the end of the work period was signalled by the 
teadier, studatts verbalized their disappointment at having to stop. 
Althcu^ the students did not make choices about the roles to be takai 
during Lego Logo, they did decide which student would take which role. 
Clearly students were delegated pcwer to make decisions in some areas and 
not in others and these decisiais affected the social org^zation of the 
task, as well as, the content of the models to be built. 

IXnring the Showtime casks (Tasks 1.4, 2.5, 3.4, 4.4, and 5.4), 
students were delegated power to make a series of decisions about writing 
a play. There were limits on the areas in which students could make 
decisions, twt students had considerable discretion in develqping their 
plays. 

In Task 1.5, students wrote outlines from text material provided by 
the teadier. Seven texts were provided from whidi the students could 
choose. OSiis decision was more constrained (students c±cose amaig fixed 
alternatives) than several of the decisions undertaken in Lego Logo and 
Showtime (students actually generated many of the edtematives) , but sane 
discretion was eillowed. In another exanple involving Journal I (l^sk 
1.9), stxtots were relatively unconstrained in vAiat they dxose to write 
about or in hew raach they wrote. In ajxther case, that was not captured 
in the schoolwork tasks in Table 1, several students came to school early 
each day to work on a student newsp^)er. Participation in this activity 
was at the discretion of studarts and during the work itself, stuaents 
exercised considerable pcwer in choosing and framing newspaper itoas. 

On Wednesday, during the science lesson, a student suggested (and 
several others joined in si^^xart) that the class make a data base on 
plants and various aspects of their care and feeding. Althou^ this 
suggestion was not adopted, the suggestiai itself constitutes an 
initiation of the part of students and is, therefore, an indicator of 
student enpcwerment. 

Although many other examples could be cited, these exanples indicate 
the levels of decisions being made and actions being taken by students in 
the ACXJT classroom. As the nuniser and size of these decisicxis increases, 
the level of student enpowerment increases. 

These exanples from the AOOT class indicate that sh.rient enpowerment 
fluctuates over time. During some portion of school work, the level of 
student enpowerment can be at a relatj^vely hi^ level and during other 
portions, -the level may -be lower. Therefore, it should be possible to 
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plot the level of student eairpcwenoent over tiioe and subsequently to 
ie?grTi?y classes in terms of the average levels of student enpowenoent and 
the shape of the distritution over tisoe. For the twD classes observed in 
this study, the ACOT class was descriJDed as having a hi^ier average level 
of student esapCMerw/arA: and considerably loore variaticn in levels of 
studeit enpo^i^rinent over the course of the >>^eelc during whicSi data were 
collected* Relatively little is kncwn about the effects of average level 
of student ejnpcwennait (or of various ''profiles of student enpowennent" 
over tine) on student learning, student attitudes, or on classroom 
manageneit* Althou^ research on these relationships is critically 
iitpartant, an eampirical examination of these issues is well beyond the 
scc^ of this stucty* 

Classroom CSonditicais that Affect Student Qnxwennent 

The key issue for this study is to identify classrocm conditions that 
correlate, or covary with level of student eaorpcwennent and to <s«amine the 
role of educational technology in this covariation* Pour interrelated 
factors have been identified in the data that covary with the level of 
student enpcwerneTt* The identification of these factors is tentative, in 
that, the stucfy is descriptive; no manipulations of conditions has been 
atbanpted* There is soroewhat stronger evidence for some factors than for 
others* Several of the factors my be necessary conditions, but none 
appears to be sufficient for determining level of student eaa:pcwenaent. 

(1) Degree of product specification * A key factor that was associated 
with level of student enpcwerment in the Nashville AOOT classroom was the 
degree to whidi work products were specified by students* Whm work 
products (and work processes) were cccpletely specified by someone (or 
something) other than the studoits, then the level of studeit enpcwerroent 
was very low* There is siiiply no possibility or opportunity for 
exercising student discretion in suc±i tasks* As the level of student 
specification of products (or processesses 

beyond a certain point, then level of studeait enpcwennent my actually 
drop off* The inverted u sh^)e is not unusual in mny kinds of coqplex 
systems and very likely applies to the other factors (described below) as 
well* 

^x{2? Ta sk s; .2e« As tasks iiicreasecl in size in the l^shvillc AOCT 
classrocm, the level of student enipowenaent increased* That is, hi^^ 
levels of student eiqpowermait were associated with tasks li3ce writing a 0 
play as opposed to worksheet tasks* Although size was ccxifounded with ses i ! 
beyond a certain point, then level of student erapcwerment my actually ^ 
drop off* TSie inverted u shape is not unusual in mny kinds of complex 
systems and very likely e^lies to the other factors (described belw) as 
\ well* 

V (2) Tagk size * As tasks increased in size in the Nashville AOOT 
classroom, the level of student empowerment increased* That is, hi^ier 
levels of student empowerment were associated with tasks like writing a 
play as c^^posed to worksheet tasks* Althou^ size was confounded with a 

_ ,nunfoer_of jo^Uter. yari amoui^^ 
of effort, were relatively l<xig in duration, and had several intermediate 
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pctxduc±s had higher levels of studoit at^jcwennent, ai the average, than 
tasks that had short duration, no intermediate products and required 
relatively little effort to carplete. 

(3) Tfivel of task oonplexity. In the Nashville ACX»i< classroom, higher 
levels of student enpcwennatt were associated with tasks that were 
cognitively conplex and v4ien social organization for the task was 
relatively conplex. Cognitively occplex tasks required students to 
restrtcture inforination, generate open-ended responses, synthesize 
information, develop and a^ly strategies, and solve prohleras vMle tasks 
of Icjw cognitive conplexity requirtii students to recognize or recall 
information that had been presented previously, and label and classify 
objects or concerts . In addition, tasks that required relatively cr ,plex 
social organization such as role differentiation and teamwork wer?; 
associated with hic^ier student empowerment whai coci»red to tasks that 
each student oonpleted in parallel or in teacher-led whole group 
instnxtion formats. 

(4) Evaluative feeaac};. in the Nashville AOOT classrocm, hitter levels 
of student enixwerment were associated with tasks v4iere there was 
relatively little personal feedback presented in public settings (as 
opposed to private settings) and feedback was task related (as c^jposed to 
person related) during student work activities. Uie analysis of 
evaluative feedbac k was not extensive in this stttJy, but the data that 
were available indicated that higher levels of stuJent ertpowerment were 
associated with feedback that encouraged task involveraart: (as c^jposed to 
ego involvement (Nicholls, 1984)). 

In the Nashville AOCfT classroom, the four factors that were 
associated with student enpcwermait were also related to hi^ access to 
ccniMters. As demonstrated in the analysis of Table 3, conputers played 
increasingly prominent roles in work activities as the degree of student 
product specification increased. It was also demonstrated in Tables 1, 
2, and 3 that the larger, more conplex tasks frequattly involved ccnputers 
directly in their inplementation. In addition, the use of cccputers 
reduces the amount of public feedback and person related feedback that 
students received durirer school woric. ihat is, all feedback provided on 
the ccnpjter was private (exc^ for those times \>\jen two or nore students 
were working on the same machine) and most often task related rather than 
person-related. Since the oonputer is inanimate, as a source of feedback 
it is less likely to result in ego involven«nt by students. 

Smimary and qgnglvriipgLranaiiss. in the Nashville ?£XJi classrocm, hi^ 
access to conputers was associated with hi^a: student product 
specification, larger, more ocoplex tasks and task environments that had 
relatively low frequency of public feedback that ?<as person-related. 
Biese were the very conditions that were associated with hi^ier levels of 
student enpcwerment. Therefore, hic^ access to ccnputers is associated 
with hitler levels of student enpcwerment. 

Wien distributions of tasks and their chtoracteristics are examined in 
the AOCrr and non-AOOT classrooms, for smaller, less conplex tasks vAiere 
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students had little or no influence on task specification, the 
distributions are quite similar* However, the larger, laore ocnplex tasks 
with relatively hi^ stucteit product specification (task diaracteristics 
that were si?3ported by and inost often inpleroented with coqputers) sinply 
did not occur in the non-AOOT classroom (a olassroon with low access to 
computers) • Althouc^i there were many other differences in. these two 
classrooiB in addition to hi^ access to ocwputers, there is an e^jparait 
association beta^^een access to ccnputers and level of stutoit enpowennent* 

Why mi^it this be so? One possible and plausible e>5)lanation 
oonoems the relation betireen task size, conplexity, and degree of product 
(and process) specification on the one hand, and classroom xtanagement on \ 
the other* In general, classroom manageaiiait problems increase as task Ij ^ 
size, complexity, and stutoit specification increases* Given the usual / 
range of student abilities, motivations, and prior knowledge that exist in 
typical classrooms, large ocnplex, partially specified tasks are difficult 
to manage, time consuming, and difficult to justi^ vtoen district- 
specified content coverage is hi^y valued (and rewarxJed) • Ihese 
barriers e^jpear to be less potait vtoen hi^ access to ccniputers is 
introduced* Biis may be partly due to the ability of coinxiters to 
"absoj±)^» more studoit variation in terms of student work rates, levels of 
prior knowledge, and quality and quantity of student products before the 
classroom management problem becomes over\*elming* It may also be true 
that larger tasks can be more easily "scaffolded" with moderately 
sophisticated software than would be the case if the task were attenpted 
without conputers* 

Ihis stufy provides evidence that hi^ access to coaputers was 
associated with increased student empowerment in classroom learning 
settings* If increased student eicpcwerment is a valiied goeil in itself, 
th«i one way to adiieve that goal is to introduce computers to support the 
inplementation of larger, more complex, partially specified tasks* Before 
going very far in the e5q)loitation of this relationship, it is 
increcusingly ijrportant to document the effects of various "profiles of 
studer.* empowerment" (or distribution of schoolwork task characteristics) 
oci s tudent learning. One st^ in this direction would be accomplish ed by 
caiparing- the quality ara'qi^ stua^ifc products produced in ~ 

classrooms with distinctly different profiles of student enpowenaent 
(i.e., distributions of student work task diaracteristics and associated 
levels of access to coqputers). 
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^jpoyJix A: Task Descxipfcicai Form 
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TASK DESCRIPTION 

ID# AC0 T-2>-^'2- Grade k_ Task# S^j^ Task. name ^//^^^/nS 

T.S.date 4-/5^88 #Task.days /_ Task.duration (5"7 

■ — ^ 

Subject .gen ./^^^x^ #Acts 3 

Subject. spec 5v/y>^'^??^^ ^C<E?^/t"s ^rr^Oc/^ y^^r^-^i^/^ r^/2^c:^ -^^^ri^g ' 

T.pdt.craplxy T.soc.cmplxy ^ 

Task izeCind) ^/ Task.sizeCgp/soc) 3 



Task, purpose (primary) 7^ 

(task/product used for) 



Who . sees . product 



r 1) 



ifliat. purpose / / \ ^ J 

Products evaluation ^ ^ 



Relation. other. Current. schl/nonschl. tasks 



Review tape ( - ) for 



Comments ^^iL^-^c^^u.^Ztn <^ -gt-^/^f .siC't^ d^~?<.<^ j^^^-^n^Ar^-jf. 'Ax^ 
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Product 
Act* Description 



Process 
Description 



Student I 

Act Spec 1 Format Format 
Prc^ Prdtl Description Code Lo 



1 

1 \ 




IS - 



T 



3 




<2^ 



HA 



.^^^^an^^^FJ ^^$w^ -0 ^f^^^i^ ^^^^^ 



6 



■5^ 



<52 



1 



End #Diff #Wk Resources Res Res 

S.time Time Duratn Fctn Tchr Task Gps Description Prim Sec 



/^iUfp 



•7- 
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Appendix B: Coding Keys for llables 2, 3, 5, and 6 
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Location CctIpr 



S = regular seats 

F = frtxit (seme students on floor, some in seats near challtboard) 

mr = Lego Logo tables 

S(T) = seats; teams for Showtime 

L = litorary 

Hardtop = outside school an asj*alt area 
Hall = caitral hallway for music 
MR(M) = Moore's roc© for music 



Format Codes 

VD(T) = verbal directiais by teacher related to task 
^(WS) = seatMork; worteheet-like material 

Dan = Teacher demonstrates (nav-verbal) performance of "problem" 

Ex = teadier e)q)lains^ lectures about caitert (teacher talk > 80%) 

CW(DP) = ccaooputer vrork (drill and practice) 

a^(TP) = test or tesctbock problems in mathematics 

VD(TM) = teacher verbal directiois; task management 

SGUC - small grot?) Lego Logo construction 

Dis = discussiai (student talk greater than or equal to 50%) 

Q&A = teacher questions; students answer (not recitation) 

Dem(C) = conpjter delivered demonstration 

CW(S) = coraputeL' work on Showtiite (three students/one conpiter per team) 
£W(WO) = vsriting outline ' 
Pec = teacher leads question/answer session vAiere students are answering 

questioTs from material studied previously 
VF = verioal feedback (evaluative) 
EW(R) = reading 

S<'(SW) = seatwork; Shcwtiroe worksheet 
LB -•• library hrcwsing 

TSS = teacher (or librarian) reads story to students 

G- = gradirg; teacher records grades as students call out how many "items" 

they missed 
Special = ballocxi launch (in class session) 
Hardtc^ = balloon launch outside 
aj(WL) = writing letter 
ST(R) = spelling test; riddle format 
VSP_= grotp viewing and scoring of Showtime play 
Music = a combination of playing pipes, singing and dancing 
CW(DPT) = drill and practice typing 



Q&A(P) = question and answer format primarily previewing work to be done 
later 

Q&A(R) = review (see math lesson Monday 10:15) 
aj(C) = seatwork; copying from board 
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WS(G) = worksheet done as a whole group (> 50% teacher talk; like Q&A with 

a worksheet) 
E = elc'^cticxi 
RS - /eward session 

afl(S) ^ seatwork; studying independently for quiz 
T(?;c) = test with teacher usir^ flashcards, mathematics 

= oral reading ty individual students, science (Tu 6 11:00; Th @ 2:35) 
□I(S) - class neeting (social sharing) 

OORR = students correcting their own or another student's paper(wDrk) 

HM =. handout (or in) itaterials (library books) 

GIB = (Aoose library book 

SR = silent reading 

T(SS) = test; social studies 

sr = spelling test 

TRT = teacher reads from textbook 

EXCEL(V) = voting during EycEL; plus teacher reading student EXCEL 

material 
ESI = EXCEUj; share ideas 

a*(TC) = seatworic; table by table competition (Friday PM math) 

(Note: v4ien more than one code was used for the same activi-ly; the codes 
represent formats in order of the instructional tut>e for which they 
account) 



Resources Codes 

T = textbook' 

WB = workbook 

CS = chaUcboard 

SW = software 

LL = Lego Logo 

C = ccciputer 

P&P = paper and pencil 

BS' = hig scresn; device for p^ojocting computer '"screens" 
HO = handout 
Di = dictionary 

Books = general literature, libraiy books for exaitple 

PC = "president" cards 

TBB = Tennessee blue book 

TS = test sheet 

SM = sheet music; newsprint 

Pipes = student music pipes 



PC = flashcards; mathenatics, lines and angles 

Prizes = rewards given to students; pencils, stickers, etc. 

SPr = science project (Shelly's on Friday @ 9:21) 
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